Abstract. In this paper, based on the definition of group object, the definition of action of group object on arbitrary object in a topos is given, some equivalent characterizations are also obtained.
Introduction
Recall that a topos is a category which has finite limits and every object of has a power object. For a fixed object of category , the power object of is an object which represents , so that naturally. It means that for any arrow , the following diagram commutes, where is the natural isomorphism. As a matter of fact, the category of sheaves of sets on a topological space is a topos. In particular, the category of sets is a topos. For details of the treatment of toposes and sheaves please see [1] , [2] , [3] , [4] . For a general background on category theory please refers to [5] , [6] , [7] , [8] , [9] , [11] , [12] .
Main results
Throughout this paper, we work with a fixed topos , All objects mentioned belong to the . Definition 1. A group object in is an object G of equipped with three arrows: 1) :1 eG  , the unit;
3) : i G G  And the three arrows satisfy the following diagrams. In above two figures, h is the projective morphism and :
k G G G  is the diagonal morphism. one can express this equivalently by the familiar identities:
( ) ( ) ; a b c a b c a e e a a          It follows that the hom-set Hom (X, G) are natural in X, it determines a group structure; conversely, a group structure on HomE (X,G) gives the structure of an group object.
In topos a morphism f XG   is regarded as a generalized element of the group objects G, the generalized element is applied sucessfully in the patially ordered objects, please refer [8] .
By the above, one can express the composite ,:
Let G be a group objects and  any object of . An action of G on  is a morphism : G       such that the following both diagrams commute. This action can be denoted by a dot, as in ( , )
Definition 3. Let G be any group object and  any object. If the action of G on  is defined by g   for all   Hom (X,  ) and g  Hom (X,G), then the action is trivial. Definition 4. Let G be any group object and  any object. If the identity is the only element g  Hom (X, G)such that g   for all   Hom (X,  ), then the action is faithful.
In general, the kernel of an action is the set of group elements that act like 1 and "fix" all
The most useful actions of finite group objects are usefully internal (in some sense) to the group structure. There are, two important ways in which a group object G can act on itself. (In other words, we can take G  .) The first of these is the regular action defined by x g xg  for all x  Hom (X, G) and g  Hom (X,G). The other important action of G on itself is the conjugation action, where we Group actions can also be used to produce subgroup objects. If G acts on  and   Hom (X, G),
This is called the stabilizer of  in Hom (X, G), and it is routine to check that G  is always a subgroup object of G . We consider some examples. For instance, the regular action of G and the usual action on the right cosets of a subgroup object are transitive. In general conjugation action of G on itself is not transitive, since if , xy  Hom (X, G) have different orders, then there can exist no g  Hom (X, G) with g xy  .
In general, if G acts on  , then the orbits of this action are the sets of the form
Lemma 2. Let G acts on  . Then the orbits partition  . This means a.  is the union of the orbits and b. any two different orbits are disjoint. 
